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Introduction
Stimulating entrepreneurship and small business activity has become a priority in developed and developing countries alike. The policy debate often takes up the case of self-employment, a form of small business activity that was largely ignored until quite recently. Earlier, large companies commanded attention.
A variety of factors that can affect the rate of self-employment-including tax structure, the product market and factor market regulations-have been discussed among both academics and policy makers and politicians alike. Anders Borg, Sweden's Minister of Finance, claimed for example that -too high taxes, too generous benefit systems, ineffective labour market policies and too high employers' social security contributions have tended to make labour supply and demand too low…Being an entrepreneur simply has not been sufficiently attractive.‖ 1 As the tax system is an oft-discussed policy variable that can, at least in theory, be steered by the political system, it deserves consideration within the context of self-employment.
2 And indeed, a great deal of research has analyzed the connection between self-employment and the tax system. Yet these analyses have failed to produce conclusive results. The empirical analyses have used both differences between countries (cross-section) and over time (timeseries) or a combination of both (panels) to examine this question. Cross-section and country panel data analyses can be a bit problematic as it can be difficult to capture and measure all factors that might differ between countries. 3 If these factors correlate with the included variables, there will be a bias in the estimations.
On the other hand, a majority of the time-series studies have only analyzed countries such as the United States and the United Kingdom-countries with relatively low taxes as a share of
GDP. Yet every country has constructed a distinctive tax and welfare system with its own unique characteristics. As the systems may differ substantially between countries, the effects from taxation may vary as well. Country-specific analyses may therefore give completely different results depending on which country is analyzed.
1 Borg (2008) . 2 See, e.g., Holtz-Eakin (2000) for a discussion of entrepreneurship and tax policy. 3 It might, e.g., be difficult to capture the differences in labor market systems in one or two variables.
Economists have tried to distinguish between different forms of welfare systems or welfare models, identifying for example the Scandinavian model, the Anglo-Saxon model and the
Continental model. The Scandinavian model is characterized by heavy tax obligations, though
it also includes generous tax-financed benefits with earnings-related schemes that cover the entire working population. The Anglo-Saxon model is marked by smaller social transfers, which are more targeted and means tested, but also a lower tax burden on the citizens. The taxation of benefits and transfers is normally higher in countries with systems closer to the Scandinavian model (such as Denmark and Sweden) compared to countries whose systems approach the Anglo-Saxon model (such as the US and the UK). 4 The Continental model is situated somewhere in between these two.
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The purpose of this paper is to use Swedish data to see if and how the results differ from other studies. One could expect to find possible effects in a Scandinavian welfare state with a high tax level, as in Sweden. In particular, top payroll taxes have been high in Sweden compared to the United States in the post-war period (table 1) .
There are some common problems that should be addressed when self-employment and taxation are empirically analyzed. First, many studies do not attempt to separate the effects of different taxes. Yet different taxes have different effects on self-employment, as Henrekson and Johansson (2009) have shown. Some taxes may stimulate self-employment as a form of tax evasion, whereas other taxes may influence the cost of capital or the organizational form of self-employment. The tax system can also treat the self-employed, wage earners and people outside the labor market very differently. Hence, relying on one tax measure or an aggregate tax measure in an empirical analysis is likely to be misleading. The analysis should be performed at a more detailed level, which this study attempts to do.
Second, when it comes to time-series analysis, many studies do not use cointegration techniques, and thus run the risk of detecting spurious relationships among non-stationary data series. Bruce and Mohsin (2006) conduct the first time-series study that tries to address 4 See, e.g., Adema and Ladaique (2005) and Esping-Andersen (1990) . 5 See Esping-Andersen (1990) for an early discussion about different welfare systems.
these two problems using post-war data from the US. The method of cointegration was first applied to self-employment by Parker (1996) , and this approach is used here as well. 6 In line with Bruce and Mohsin (2006) , we find moderate but non-negligible, statistically significant effects of taxation. In other words, Swedish data do not give rise to stronger
results-yet important differences do emerge. The US data suggest that mainly the income and capital gains taxation decreases the rate of self-employment. By contrast, the Swedish data suggest that payroll taxes exert the most negative influence.
Two possible explanations for this result are suggested. First, only people inside the labor market pay payroll taxes in Sweden, whereas income tax is also paid by people outside the labor market who receive benefits such as unemployment and pensions. An increase in payroll taxes affects thus the self-employed and wage earners negatively, whereas the effects of an increase in income tax are more neutral. Second, from a statistical point of view, the variance of payroll taxes is much higher in Sweden compared to the US, whereas the opposite is true for income taxes (table 1) . Hence, it is not that surprising that a significant effect of payroll taxes is found in Sweden, whereas a significant effect of the income tax is found in the United States.
Previous country-specific analyses have focused primarily on countries related to the AngloSaxon model, while Henrekson (2005) has, in an explorative way, discussed and analyzed entrepreneurship policy in the Swedish welfare state. Yet, to our knowledge, there is no study of taxation and entrepreneurship using a long time-series from a Scandinavian welfare state.
This paper aims to fill this gap by studying the case of Sweden.
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The paper is organized as follows. In the next section, we present earlier research about selfemployment and taxation. Section three contains a description of the Swedish tax system. The data are described in section four, and the regression results are presented in section five.
Section six concludes.
6 Unlike Bruce and Mohsin (2006) , Parker (1996) does not focus specifically on the effects of taxation. Parker and Robson (2004) followed up on Parker's paper, however, covering five Western countries and analyzing two tax rates in a more advanced panel cointegration analysis. 7 Other papers that discuss taxation and entrepreneurship in a Swedish context include Fölster (2002) and Davidsson and Henrekson (2002) , but no study has made any extensive post-war econometric analysis as depicted in this study. Ilmakunnas and Kanniainen (2001) have analyzed effects of the welfare state on entrepreneurial activity in a panel including 20 Western countries, but they did not specifically analyze the effects of taxation.
Previous research
Theoretically, there can be both a positive and a negative relationship between taxation and self-employment. Beside negative incentive effects, one can also think of a positive effect; for example, it may be easier to avoid taxes when one is self-employed. Moreover, selfemployment can also be stimulated if other forms of employment are taxed at a higher rate.
8
As theory gives ambiguous results, deciding whether the relationship between taxes and selfemployment entails positive or negative effects is ultimately an empirical issue.
Unfortunately, this ambiguity is found in the empirical studies as well.
The empirical literature within this area can be divided into different categories, or -generations‖. One reasonable division can be made along macro and micro lines. 9 The macro approach uses some form of aggregate rate of self-employment and tax level variables. Early macro studies used ordinary time-series analysis (OLS with simple correction for potential problems such as autocorrelation), typically finding a positive relationship between taxation and self-employment, i.e., higher taxes raise the rate of self-employment. 10 The analysis was later extended by including more sophisticated time-series analysis techniques, such as cointegration methods with unit root tests and causality analyses. These studies often found a positive relationship or no relationship at all between self-employment rate and level of taxation.
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The micro approach uses individual micro-data, normally organized in panels, to analyze whether changes in tax rates or taxes actually paid affect an individual's decision to become self-employed. 12 The results from these studies are inconclusive, with both positive and 8 See Long (1982a) , Kihlstrom and Laffont (1983) , Blau (1987) , Parker (1996) , Robson and Wren (1999) , Gentry and Hubbard (2000) or Cullen and Gordon (2007) for theoretical discussions of self-employment and taxation. 9 This is not the only way the material can be classified. Bruce and Mohsin (2006) identify three generations, whereas Schuetze and Bruce (2004) divide the empirical literature into four categories. 10 Examples analyzing US data include Long (1982b) and Blau (1987) . Evans and Leighton (1989) use a somewhat different approach, analyzing US self-employment categories based on age, sex and race separately over time with a longitudinal dataset. The results are mixed concerning the effects of taxation. 11 Examples include Parker (1996) and Robson (1998) , who find a positive relationship, and Cowling and Mitchell (1997) , who do not find any significant relationship, all using British data. Other more recent analyses that do not find any relationship include Fairlie and Meyer (2000) and Briscoe, Dainty and Millett (2000) , using US and British data. 12 Panel data analysis can also be done on a country level with a more macro approach, such as in Parker and Robson (2004) , who find a positive relationship, or Torrini (2005) , who finds ambiguous effects. Fölster (2000 Fölster ( , 2002 uses a Swedish -cross-county‖ analysis based on the average tax rate as a share of -regional GDP‖ or the negative results reported. Even though this micro approach tries to identify effects at the individual micro data level, it suffers from a clear endogeneity problem as the individual may influence the tax paid. It is also hard to find suitable individual micro-data that cover longer time periods. 
Taxation of self-employed workers in Sweden
The compensation of the self-employed usually comes in the form of wages, dividends, sale of the business or a combination of these. All of these types of compensation can be taxed differently. As a result, the design of the tax system will affect the net amount of these income flows and the incentives of the self-employed. As this article analyzes the Swedish situation, we briefly describe this tax system below, with particular attention paid to the taxation of selfemployed workers. A more detailed description of the tax rates and a discussion of the definition of self-employed can be found in Section 4.
The Swedish tax system has been refashioned over the years, with much change coming after the tax reform in 1990/91. Prior to that reform, Sweden had a global income taxation system, whereby all forms of income, such as income from employment, business and capital, were taxed together. After the reform, Sweden introduced a dual tax system, which involves separate tax schedules for earned income (income from employment and business) and capital income; earned income was taxed progressively but capital income was subject to a proportional tax. Hence, after the tax reform, earned income and capital income were taxed separately.
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In Sweden, unincorporated self-employment usually takes one of two forms, either a sole proprietorship (enskild firma) or a limited/unlimited partnership company (kommanditbolag/ handelsbolag). A sole proprietorship can only be held by a single person, and the business is not regarded as a separate legal entity. A partnership company must be owned by at least two persons (or legal entities) and is seen as a legal entity with rights and liabilities. Sole top marginal income tax rate in the counties. He finds a negative relationship between tax rates and the rate of self-employment. 13 Examples finding a (mainly) positive relationship include Schuetze (2000) , Bruce (2000 Bruce ( , 2002 , and Cullen and Gordon (2007) . By contrast, Moore (2004) and Hansson (2008b) find a negative relationship. Hansson (2008b) uses Swedish data, whereas the others use US, Canadian or British data. 14 As will be shown later, taxation of capital gains differs from taxation of other capital income. Hence, it will seem plausible to treat it as a category of its own. For a detailed description of the Swedish tax system, see Agell et al. (1998). proprietorship and unlimited partnership companies imply unlimited liability for the owner(s). The self-employed may also incorporate his/her business, which in turn takes the form of a limited company (aktiebolag). If a self-employed person incorporates his/her business, taxation changes dramatically. The corporation is treated as a separate tax subject, meaning that the surplus (profit) is taxed at the company level and a corporate income tax is levied on the net return. The self-employed person in a corporation can withdraw part of his income as a wage. The wage is deductible from the profit, and is not subject to corporate income tax; it is instead taxed as income from employment at the personal level. In addition, the firm has to pay payroll taxes on this income. The incorporated self-employed worker can also take out part of his income as a dividend. In this case, he has to first pay corporate income tax on the profit and then capital income tax on the dividend. That is to say, the incorporated selfemployed worker experiences double taxation in this situation-first a tax at the company level and then one at the owner's level. No payroll taxes are levied on dividends.
Compared to the self-employed person in a sole proprietorship or partnership, the selfemployed person in an incorporated business can decide how much to pay him or herself in wages and how much of the business income to take out as dividend and pay the associated taxes. However, the taxation of incorporated businesses is more complicated. The dual tax system introduced in 1990/91 made it possible to decrease taxes for employees by starting an incorporated business and taking out the income as a dividend with a lower, proportional tax rate. To avoid, or at least reduce, this possibility and prevent tax evasion behavior, Sweden introduced special tax legislation that stipulated that dividends (and capital gains) for closely held limited companies (fåmansbolag) above a certain level are to be taxed as income from employment. 15 It seems reasonable to assume that all incorporated self-employed businesses are closely held. The rules, which are quite complicated, have been changed several times (1994, 1997, 1998, 2006 and 2007) . Table 2 provides an overview of the tax system. 
Data
This study requires data on self-employment, taxation and control variables. We will discuss all of these in more detail below. A summary of all data used is provided in The measurement and collection of data on self-employment in Sweden can be pursued in a number of ways. Statistics Sweden provides two different measures (from two different sources named AKU and RAMS). However, the measures cover a rather short time period and there have been changes in the definitions, making it impossible to construct long consistent data series. The longest time-series covers 24 years. In addition, Edvinsson (2005) has compiled a unique dataset that incorporates the whole post-war period until 2000. A more detailed description of the statistics can be found in the Appendix, and a summary of the available datasets can be seen in Figure 1 and Table 3 .
The number of self-employed is not interesting in itself as the population has changed during the post-war period. Therefore, it is reasonable to calculate and analyze the number of selfemployed as a share of the total labor force. This can be done with all datasets from Statistics 15 A closely-held limited company roughly refers to a limited company that is not listed on a stock exchange and in which four persons (or fewer) own more than 50 percent of the shares. 16 All tables and figures can be found in the Appendix.
Sweden from 1963 onward. However, no available statistics about the labor force exist from before 1963. As Edvinsson's dataset includes the period 1947-1962 as well, we divide the number of self-employed in his dataset by the amount of the population between 16-64 years.
A problem with self-employment arises in the decision of whether to include the primary sector (agriculture, forestry, hunting and fishing). A large share of self-employment falls within this sectorit comprised almost half of the self-employed at the beginning of the 1960s. The primary sector has, however, been decreasing throughout the post-war period, and only just over 10 percent of the self-employed came from this sector at the beginning of 2000.
This phenomenon has nothing to do with changes in the tax system, and this sector should be excluded from the dataset. 17 Both the datasets from AKU and Edvinsson allow for exclusion of the primary sector. Unfortunately, it is not possible to exclude the agricultural sector in the publicly available data from RAMS.
Tax data
This section presents the tax data used in our analysis. All taxes during the post-war period have had a certain degree of volatility, which might have influenced the self-employment activity in the economy. The time span includes several minor tax reforms and one major tax reform in 1990/91.
Tax on earned income (income from business and employment)
Income from business and employment were taxed together throughout the post-war period, meaning that it is not possible to separate the effects of these two taxes. The higher the tax on these activities, the lower the return of labor as a wage earner and an unincorporated selfemployed. This might discourage business activity in unincorporated form. Part of the income from an incorporated business may be taxed as earned income as well. Hence, it might also discourage incorporated business activity.
In line with Bruce and Mohsin (2006) , we use the top marginal income tax rate in the empirical analyses for several reasons. First, it is a simple way to measure the tax level for the self-employed and could work as an acceptable proxy for the maximal tax on the marginal investment. Second, the top marginal tax rates might act as a policy signal affecting the aggregate level of self-employment in the economy. 18 Third, using this approach makes it easier to compare the results with previous studies, in particular with Bruce and Mohsin (2006) , who also use top marginal tax rates.
Alternatively, one could use the marginal tax for some arbitrary income level or use marginal tax rates for many different income levels. As we are interested in many different taxes and not only the tax on earned income, this would result in too many tax variables in the end. One could also use some form of aggregated average tax rate, yet this would be cumbersome to estimate; and it is not possible to find suitable data for the whole post-war period. 19 Even if the top marginal tax rate may not be a perfect tax rate to use, it should be acceptable, and it is also rather easy to determine. 
Payroll taxes (social security contributions)
Both income from business (i.e., partnership and proprietorship incomes) and income from employment (wages and salaries) are subject to payroll taxes, whereas corporate income (i.e., the profit from a corporation) is not. 21 As payroll taxes must be paid on the income from the unincorporated self-employed, high payroll taxes might discourage unincorporated selfemployment or provide an incentive to incorporate the business, as part of the income can be taken out as a dividend. Payroll taxes also make it more expensive for the self-employed to hire employeesindependent of business formwhich may discourage self-employment. As higher payroll taxes can reduce the net return from working on the labor market while no payroll taxes are paid on welfare benefits or transfers, higher payroll taxes could discourage both wage-earners and the self-employed.
Part of payroll taxes finances the taxpayers' social security benefits, e.g., retirement pensions.
But payroll taxes consist of many different taxes and fees and have changed a great deal during the post-war period. They were introduced in 1955, and between 1960 and 1981, the rate was dependent upon income. In our analysis, we use the top payroll tax rate in the same way as we use the top marginal income tax rate. The top payroll tax rate was modest in the beginning but increased moderately during the 1960s to almost 15 percent, then rapidly during the 1970s to about 35 percent. In the 1980s, the taxes decreased slightly. In 2007, the payroll tax rate was 32.42 percent (see Figure 3 ).
Capital income taxation
Capital income taxation is paid by the incorporated self-employed who receive part of their income as dividends. Until 1990/91, capital income was taxed together with and in the same way as earned income, so the tax rate from these incomes applies (Section 4.2.1). After 1991, the capital income was taxed separately at a proportional rate of 30 percent. It was temporarily zero for dividends in 1994 to avoid double taxation but was raised to 30 percent in 1995 again. In 2006 it was decreased to 20 percent for dividends from closely held companies.
As mentioned above, there are special laws that force the self-employed in closely held limited companies to tax part of the dividend as income from employment. Specifically, only a part of the dividend will be taxed as capital income and the residual as income from 21 The payroll taxes on income from business and employment differ to some extent. Normally, the payroll taxes paid on income from business are slightly lower. We abstract from this slight difference and only use the payroll tax rate on income from employment.
employment. 22 The top marginal tax rate on income from employment is higher than the tax rate on capital income. Since we are interested in the top tax rate, which is probably also the marginal tax rate faced by the self-employed given that income is high enough, the tax rate based on income from employment is the relevant tax rate. 23 For these reasons, we do not include a specific capital income tax rate in the analysis.
Capital gains taxation
The capital gains tax may affect the rate of self-employment as well. First, a higher capital gains taxation lowers the potential net return to suppliers of private equity, making them less likely to invest in the business (together with the self-employed or as a buy-out). Second, it reduces the potential net return to the self-employed himself once he decides to sell his business. 24 It is important to note that capital gains do not affect sole proprietorship as the business cannot be sold as its own entity; assets sold from the business are taxed as business income.
Until the 1990/91 tax reform, capital gains were taxed together with all other income (as described in Section 3). However, only parts of the capital gains were taxable, depending on how long the owner had held his or her asset (e.g., your own company shares). The longer one had owned the asset, the smaller the part of the taxable gain was taxable. The rules about how large of a share was exempted from taxation changed several times during this period. All capital gains on assets held less than two years have, however, been subject to taxation during the whole period.
Following the 1990/91 tax reform, capital gains were taxed as capital income at their full value, independently of how long the owner had owned the asset. Capital income was taxed at a proportional rate of 30 percent as described above. In 1994, the tax rate was temporarily lowered to 12.5 percent for capital gains. However, closely held limited companies, in contrast to partnerships, had special rules after the 1990/91 tax reform; half of the capital 22 No payroll taxes have to be paid on this income. 23 A more correct description would be that a closely held company will not pay out (more) dividends if it will be taxed as income from employment but will instead take out the surplus as wage. The income will still be taxed as income from employment in this way, but one avoids corporate income tax and pay payroll taxes instead. These taxes will be about the same, but the payroll taxes will also provide some social security benefits. A part of the income from an unincorporated self-empoloyed may also be taxeds as capital income (räntefördelning). This will decrease his average tax. 24 Of course, high capital gains taxation might discourage investments in general-not only investments in selfemployment activities-and therefore decrease the total available capital in the economy.
gains were taxed as true capital gains and half as income from employment if one sold one's own company. In 2006, the rules for closely held limited companies were temporarily changed, which implied that the top marginal tax rate was as high as the tax rate on income from employment.
As the capital gains taxation depended upon how long you had owned the company until 1991, there is no obvious way to state how high the capital gains taxation was during the postwar period. 
Corporate income taxation
The corporate income tax is only paid by the incorporated self-employed (at the company level) and may thus negatively influence the net return on incorporated self-employment. 25 As with the income taxation, we use the highest marginal tax rate. and as high as the corresponding personal local income tax; it was also changed yearly.
25 This is actually not completely true. Currently, the system also allows the unincorporated self-employed to tax a small part of their income as if it were a corporate income. 26 The state corporate income tax was progressive before World War II.
In 1985, the local corporate income tax was abolished and the state corporate income tax was increased to 52 percent. The tax rate was reduced to 30 percent after the tax reform of 1990/91 and to 28 percent in 1994. However, there existed numerous options to significantly decrease the effective corporate income tax rate through generous tax-deductible and appropriation possibilities before 1990/91. These possibilities were most generous to large and old companies-not to the self-employed.
Wealth taxation
A new wealth tax was introduced in 1947. 27 This tax had to be paid by households if the assessed value of their assets reached above a certain threshold. This implied that the wealth tax had to be paid by the owner of a company if the value of the company was high enough (together with the assessed value of all other taxable personal assets). In 1991, the wealth tax on non-listed companies, including companies owned by the incorporated self-employed, was abolished. Despite wealth tax being levied between 1947 and 1991, there is no straightforward way to calculate the top tax rate. To avoid arbitrary assumptions, we will not include any tax rate in the econometric analysis. The wealth tax may nonetheless influence the level of selfemployment in the economy, and the abolition of the wealth tax should at least be included in the analysis. 28 Hence, we include a dummy to take into account the existence and abolition of the wealth tax on non-listed companies.
Control variables
To accurately analyze the tax effects on the rate of self-employment in a regression, it is necessary to account for control variables and the changes in other factors that might influence self-employment in the economy. We will use a standard set of control variables as suggested by Bruce and Mohsin (2006) to control for changes in, for example, labor market and macroeconomic conditions. The set of controls includes the following:
 GDP growth, to capture macroeconomic fluctuations  The interest rate, to capture other macroeconomic effects and borrowing costs  Average wage, to capture effects of the hiring environment and the potential economic compensation that is forgone by the self-employed 27 Before 1947, part of one's wealth was treated as income and was added to one's earned income subject to income tax. 28 See Hansson (2008a) for an analysis of the effect of the abolition of the wealth tax on the rate of selfemployment in some Western countries.
 Unemployment rate, to capture the propensity to engage in so-called necessity entrepreneurship  Female participation rate, to capture gender differences  Service sector share, to capture business structure differences  Average age of the labor work force, to capture age differences and demographic changes  Stock of wealth, to capture wealth effects  Dummy for non-social-democratic governments, to capture potential political effects on business climate that are not connected to tax changes.
GDP growth and the interest rate are standard in almost all regressions and are straightforward to measure. As the main alternative to being self-employed is regular paid work, the average wage thus works as a proxy of the opportunity cost of self-employment.
Higher average wages make it less favorable to go from a wage income to being selfemployed, but may also make the hiring environment faced by a self-employed individual harsher. 29 The average wage in the manufacturing and extractive industries is available for every year since 1975 and about every fifth year since 1947 from Statistics Sweden. We use linear interpolation when data is missing between 1948 and 1974. 30 According to almost all descriptive statistics of self-employment, women have been much less likely to start or run their own businesses. As a result, it may be important to control for gender changes in the labor force. Unfortunately, it is not possible to find data on gender participation rates before 1963. In addition, the possibility of being self-employed depends on the industry in which one works or wishes to start a business. Workers in the service sector have a much higher possibility of becoming self-employed. The employment share of the service sector is included to account for changes in the business structure. The probability that individuals discover self-employment opportunities may increase with experience. To capture this effect, we include the average age of the population. Wealthier persons are more likely to start businesses, and the stock of wealth should thus be included as well. Unfortunately, it is 29 The legislated minimum wage is included in some studies instead of the average wage. Sweden, however, has no minimum wage laws that can be directly influenced by the government. Instead, wage setting is mainly performed by collective agreement negotiated by the trade unions. No one has systematically collected data about this as far back as 1947. 30 Although the wage in manufacturing may not be ideal for capturing the opportunity cost for the potential selfemployed, it is nevertheless the best measure available.
not possible to find a homogeneous dataset describing some form of private wealth for the whole period. Instead, two different sources covering different time periods exist; these cannot be merged but can be used separately when possible. Some studies also include dummies to take into account changes in the government and the ruling party/parties. We have included a dummy for non-social-democratic governments. This will hopefully avoid the greatest potential biases from omitted variables. The formal definitions of the control variables, as well as the data sources, are listed in Table 5 .
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Two interrelated problems emerge when working with these kinds of macroeconomic timeseries data. First, some of the control variables are not derived from any microeconomic theoretical model of individual utility maximizing behavior. Second, there might be a causality and endogeneity problem among some of the control variables. For example, there are no existing microeconomic models analyzing the choice to become self-employed that include the service sector share, and it is not obvious what such a model would look like. 32 An increase in the number of self-employed may also increase the service sector share, as it is more likely for workers to become self-employed in this sector; i.e., the causality could go in both directions.
Analysis
First, we do ordinary regressions with all five time-series of self-employment and all possible tax and control variables presented in Section 4. These regressions are done in levels with a time trend as in Bruce and Mohsin (2006) and with robust standard errors. We also use the usual -rule of thumb‖ and keep years, proportions and percent unlogged but log variables in currency units, such as wage and wealth. The results are displayed in Table 6 . 31 There are some control variables that we were unable to include. The share of the population that has completed high school is often added as a control variable in this kind of analysis to take educational differences into account. It is, however, not possible to find any suitable Swedish data about this. Another possible control variable could be the number of people with a foreign background, as the proportion of self-employed usually is higher among this group. We have not been able to find such data. However, immigration data is easily available, but this flow variable should not be used to analyze the level of self-employment but rather the change in self-employment. Furthermore, immigrants are a rather heterogeneous group. 32 It is, however, not unreasonable to assume that entry into self-employment requires some outlays and that these outlays are smaller within the service sector due to, e.g., lower MES within this sector. An exogenous change of the demand pattern toward low MES sectors may thus increase the possibility of becoming selfemployed.
As can be seen from the table, the tax effectsincluding level, direction and significancediffer between the datasets. All effects are economically small, and most of them are not statistically significant. In Dataset C, the majority of the control variables are significant and have the right sign. The same can be said about Dataset E, with the exception of the wage rate. In the other datasets, especially in Datasets B and D, no or very few control variables are significant. Thus, drawing reliable general conclusions based on these regressions seems doubtful. Sample C is the most interesting subset as it is much larger than the other samples. 33 The other datasets are small and the degrees of freedom are low. We drop these regressions from further analysis.
From this point forward, we continue the analysis based solely on Dataset C, which describes the rate of unincorporated self-employment. The regression based on Dataset C shows a small negative effect from the corporate income tax rate and the payroll tax rate. The regression has, however, a rather low Durbin-Watson statistic, but passes the Ramsey RESET test for misspecification error. The high R-squared may indicate problems with stationarity and spurious regression. To check for this, we start by using the standard Augmented Dickey
Fuller (ADF) test to test for stationarity and unit roots. The main results can be seen in Table   7 , which indicates that almost all variables are non-stationary in levels but stationary in first differences, i.e., the variables are I (1). The only exceptions are GDP growth, which is stationary in levels, and age, which is stationary in second differences. 34 Including a trend in the ADF test does not alter the result.
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A normal procedure in this case could be to rerun the regression in first differences. However, we act in line with Bruce and Mohsin (2006) and use cointegration technique, which makes it possible to take into account the problem with non-stationarity but also find and separate long-run equilibrium relationships from short-run relationships. In other words, one can extract more information about any possible relationship.
The starting point of the analysis is to identify the variables that we would like to include in the cointegration analysis. By rerunning the initial regression (with subset C) and successively 33 The time length can be compared with Bruce and Mohsin (2006) , who analyze the time period from 1950 to 2000, and Parker (1996) , who analyzes the time period from 1959 to 1991. 34 GDP growth is, however, the first difference of GDP. It is usually assumed that the growth rate influences the level of self-employment. 35 The stationarity has also been checked with the Phillips-Perron (PP) test with the same results (not shown in any table).
removing (the most) non-significant variables, we end up with the model specified in Table 8 .
As can be seen from the table, the corporate income tax and payroll taxes are still the only tax variables that seem to matter, and the size effect is somewhat larger compared to the original regression. The significant control variables have about the same size effect as in the original regression. Now we want to analyze if these variables influence the rate of self-employment in the long-and/or short-run. In the analysis we must, however, exclude dummies as it is not possible to include them in a normal cointegration analysis.
Before doing the formal estimation, we have to specify three things: (1) the number of lags, (2) the trend specification and (3) the number of cointegrating vectors. The number of lags is set to 1 according to Schwarz's Bayesian information criterion, and we will allow for the inclusion of a constant in both the short-and long-run relationships. The number of cointegrating vectors is decided by applying the Johansen-Juselius' cointegration test. The testing procedure includes two different tests, the maximum eigenvalue test and the trace test.
Both of these tests reject the hypothesis of no cointegration, i.e., there seems to exist long-run relationship(s) in our data between (some of) our variables. However, the trace test shows (max) four cointegrated vectors, but the maximum eigenvalue test shows only one cointegrated vector (see Table 9 ). The trace test is very sensitive to the specification of the model, i.e., whether or not constants or trends are included in the relationship. The maximum eigenvalue test is, on the other hand, more stable, indicating that there exists one cointegrated vector, independent of specification. 36 We continue our analysis by assuming one cointegrating vector, which seems reasonable given the theory and will make the analysis much simpler.
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The normalized cointegrated vector-i.e., the possible long-run relationship-is presented in Table 10 . The relationship is similar to the relationship found in Table 8 show, hence, that we cannot reject the hypotheses that there are exactly one and at most four cointegrating vectors, which is not a contradiction. 37 In line with Parker (1996) , we can also say that the coefficients from the other possible cointegration vectors are not plausible. tax rate will increase the rate of self-employment by about 0.3 percentage points. 38 The corporate income tax has a much smaller effect (about 0.1 percentage points' change instead of 0.3). Among the control variables, the wage rate and the interest rates have highly significant effects at about the same level as in the ordinary OLS regression. The effects from the service sector and unemployment rate are smaller than before. The effect from the service sector is still highly significant, but the unemployment rate is no longer significant. All of the statistically significant effects have the expected signs.
As most unincorporated self-employed individuals do not pay corporate or capital gains taxes, it is not strange that no or only very small effects are found for these taxes. The most interesting conclusion from the analysis is instead that the regular income tax does not seem to have affected the rate of self-employment in the economy, whereas payroll taxes have.
One explanation for this result might be that people outside the labor market are affected by the income tax but not by payroll taxes as they have to pay income tax, but no payroll taxes, on the benefits they receive. 39 An increase in payroll taxes may thus negatively affect the selfemployed (and the wage-earners), whereas an increase in the income tax is more neutral between different categories in the population. 40 In a welfare state with taxable benefits and transfers, payroll taxes may be more negative for the self-employment level than the income tax. The theoretical underpinning for this idea and a more thorough empirical test for this possible effect will be left for future research.
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The short-run relationship, including an error-correction term showing the adjustment to the long-run equilibrium level, can be identified using the results from the cointegration analysis above. The error-correction model with the self-employment rate as the dependent variable is displayed in Table 11 . Most importantly, the error-correction term is highly significant and negative, implying that there exists a long-run relationship and an adjustment process toward 38 During the post-war period, the average self-employment share of the population between 16 and 64 years has been about 4.5 percent; this corresponds to an increase of almost 7 percent. 39 In 1974, unemployment insurance benefits became taxable. 40 The analysis can be extended to examine how the self-employed, as a share of the employed persons, are affected by taxes, i.e., ignoring the non-employed. Payroll taxes do, however, still have a significant negative effect on the rate of self-employment; i.e., if this explanation were true, payroll taxes must also affect the selfemployed more negatively than wage-earners. 41 It is often assumed that payroll taxes have no effect on the employment level in the economy as the incidence of the payroll taxes is fully on the wage-earner in the long-run (see Section 3 in Bennmarker et al. [2008] for empirical studies related to the Nordic countries). Recent studies on Swedish data indicate, however, that there might be an employment effect due to an increase in the number of firm entries (and decrease in the number of firm exits) when payroll taxes are decreased (Bennmarker et al. 2008) . Most people who start a new business will be self-employed. The result in this paper may, hence, have captured this effect.
it. The coefficient is a bit higher than 0.25, indicating that it will take approximately 2 to 2.5 years for the rate of self-employment to change halfway to a new long-run equilibrium level.
The self-employment rate will, hence, adapt slowly to changes in, for instance, the tax rates;
i.e., there is no quick fix for politicians if they want to stimulate the self-employment rate through tax changes. In the same way, tax increases will only slowly discourage people from self-employment. This makes sense as most people will not instantaneously start or stop being self-employed due to changes in the economic environment in the presence of, e.g., adjustment costs for switching between sectors. 42 Except from the error-correction term, only the lagged self-employment in first difference is significant. Hence, there seems does not seem not to be any short-run effects in the self-employment rate due to tax changes (or any of the other control variables included in the model). The whole model is significant, however, with a chi-squared value of 25.53 and a p-value of 0.0024.
In order to test the robustness, we have done the analysis for other specifications as well. On the whole, the results are the same for the key variables (the tax variables and the errorcorrection term). Using the Lagrange multiplier test for autocorrelation, we do not find any evidence for the existence of autocorrelation in the model. However, the model does not pass the Jarque-Bera test for normality. 43 This might suggest that there is more information about the relationship that has not been extracted from the residuals; i.e., there may exist other explanatory variables that couldand shouldbe included in the analysis. 44 In our model estimation, we have excluded two dummy variables, as stated above. These variables can be included in the model as -exogenous‖ variables, excluded from the long-run relationship but added separately in the error-correction specification. The main results (the effect of taxation and the error-correction term) will be about the same, and this model specification passes the Jarque-Bera test for normality.
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The results derived above can be compared with the analysis of US data in Bruce and Mohsin (2006) , who also find statistically significant but small effects of taxation on the rate of selfemployment. However, they found a negative effect of the income tax, but no clear effect of 42 This fairly slow error-correction behavior in the rate of self-employment is also found in Parker's (1996) analysis of the UK, which estimates the error-correction term to be about -0.22. 43 These results are not shown, but they are available on request from the author. 44 The same problem is present in Lindquist and Vilhelmsson's (2006) cointegration analysis. They increase the lag length to take this into account. 45 Not shown in any table. We could also increase the lag length, as in Lindquist and Vilhelmsson (2006) , to solve this problem. The model fit will, however, be worse with this approach.
payroll taxes. 46 As stressed in the introduction, it might be easier to find effects of taxation if tax rates are high, and this idea is confirmed when it comes to payroll taxesSwedish payroll taxes have on average been about twice as high as in the US during the post-war period. No effect is found of the Swedish income tax rate, though the average tax rate has been slightly higher in Sweden. However, the variance of this tax has been substantially higher in the US, which may explain the differences. Bruce and Mohsin (2006) also found small but significantly negative effects of capital gains taxation, which were not found in the Swedish data. As discussed above, the majority of the unincorporated self-employed in the Swedish sample are not affected by capital gains taxation. The incorporated self-employed must be analyzed in order to say anything relevant about this tax.
Although effects from payroll taxes were found, one must nevertheless conclude that neither more nor stronger effects have been found in the Swedish data compared to Bruce and Mohsin's (2006) US data. One reason, as stated above, is that the analysis did not include the incorporated self-employed. It may also be difficult to capture possible tax effects econometrically in macro data, even if more advanced time-series techniques are used.
Although this study has analyzed the tax system in more detail, it is hardif not impossibleto capture the whole complexity of a tax system in an econometric analysis.
Other forms of tax measures could also be used, which might alter the results. With longer time-series in the future, it will be possible to do a more complete analysis based on the incorporated self-employed as well as using individual micro data.
Conclusion
This paper has analyzed if and how tax policy has influenced the rate of self-employment in Sweden after World War II. Three extensions from previous empirical time-series analyses have been made. First, the paper tries to separate the effects of different taxes and, second, a cointegration technique is used. This paper has, as a third extension, analyzed Sweden, i.e., a Scandinavian welfare state with a relatively high tax level as a share of GDP. In contrast, previous time-series studies analyzing self-employment and taxation have usually been based on data from countries with relatively low tax levels and with a less substantial welfare system, such as the US and the UK.
This paper finds small but significant negative effects of payroll taxes, but no effects of the income tax. There are several possible explanations for this. One reason may be that the income tax affects most people, both insiders and outsiders, whereas payroll taxes affect only insiders, i.e., the self-employed and wage-earners. However, more theoretical as well as empirical research needs to be done to analyze these questions further. A second reason may be purely statistical: the variance of payroll taxes has been much higher than the variance of the income tax, making it easier to find a significant effect of payroll taxes. This paper finds, further, only small or no effects from corporate taxation and capital gains taxation. Yet these taxes do not directly affect the unincorporated self-employed; these results should thus not be unexpected.
Our results can be compared with those of Bruce and Mohsin (2006) , who mainly find a statistically significant but small negative effect of income and capital gains taxes, as well as of corporate income taxation, in the US data. One reason that clear-cut effects from payroll taxes were found for Sweden but not for the US may be that Swedish payroll taxes have been about twice as high as those in the US. The variance of the income tax has, on the other hand, been much higher in the US, which may explain why significant effects were found from the income tax in the US data.
From a policy point of view, the paper underlines the importance of looking at the design of the tax system. Not only the aggregate level of taxation matters for the entrepreneurial spirit and the economy, but also what is taxed and who is taxed. An increase or decrease in one tax rate may affect only part of the population or affect various groups differently, which may unintentionally dampen entrepreneurial activity in a country or distort the economy.
Swedish self-employment data
The The data of RAMS and AKU are supposed to be fairly comparable, although the latter is only a survey. The largest difference between the datasets refers to the number of self-employed, which is higher in AKU than in RAMS. 49 One reason for this is that AKU includes unpaid family workers (approximately at most 15,000 during the 1980s and 1990s) and that RAMS only included businesses with a surplus until 2003, as stated above. Another reason may be that AKU is based on survey responses, whereas RAMS is based on what is actually reported to the tax authority. People may be too eager to define themselves as self-employed in surveys, even if they should not be regarded as self-employed. 50 It is, unfortunately, not possible to merge the data from AKU with RAMS. The differences between the datasets are too large. 47 In 1986, self-employment was measured both with and without incorporated self-employed, and the number of incorporated self-employed was estimated to be about 120,000. Only the total number of self-employed is reported thereafter. 48 Besides these official statistics, there exist database sources from Statistics Sweden, including FRIDA (Företagsregister och individdatabas) and LINDA (Longitudinal Individual Database), which can be used to analyze self-employment and taxation from an individual micro perspective in panels. These datasets are, however, not appropriate here. 49 In 2006, AKU reported about 50,000, or 12.5 percent, more self-employed, including both unincorporated and incorporated businesses and unpaid family owners. In 1989, the first year when data about both unincorporated and incorporated self-employed exist in RAMS, the difference was about 80,000 or 25 percent. 50 SCB (2006) . This can be particularly true when a person has two occupations-a hired occupation and their own business-where RAMS has explicit rules for when one is supposed to be defined as self-employed, whereas it is up to one's own judgement if one is asked to state one's (main) occupation as in AKU.
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State corporate income tax Local corporate income tax Total corporate income tax Note: r denotes the number of cointegrating vectors.
The null hypothesis in the Maximum Eigenvalue test is that there are exactly r cointegrating vectors, whereas the null hypothesis in the Trace test is that there are at most r cointegrating vectors.
The cointegration test above includes the possibility of a constant in both the long-and short-run relationships.
An asterisk indicates rejection of the relevant null at the 5 per cent level. 
